Introduction
In the last Brazilian red list of endangered fauna (Machado et al 2008) , 55 species of butterflies were categorized as threatened, with most of them (51 species) inhabiting the Atlantic Forest biome (see also Lewinsohn et al 2005) . Three possible reasons for this pattern are: 1) the high endemism of this region, 2) the high degree of conversion of most natural habitats in Atlantic Forest (Brown & Brown 1992 , Dean 1996 , and 3) the considerable amount of accumulated knowledge of butterflies in this biome (Brown & Freitas 2000a,b) . In fact, the majority of the published butterfly inventories in Brazil come from the Atlantic Forest region, including some of the most complete species lists for the country (Brown & Freitas 2000a ,b, Santos et al 2008 , Francini et al 2011 .
One of these well surveyed Atlantic Forest sites is "Serra do Japi", a large remnant of montane forest in the state of São Paulo in southeastern Brazil. The area was intensively sampled from 1987 to 1991, resulting in a list of 652 species (Brown 1992) . However, even considering the high species richness, only three endangered butterflies have been recorded in the area so far, namely Tithorea harmonia caissara Zikán (Nymphalidae), Xenandra heliodes dibapha (Stichel) (Riodinidae) and Olafia roscius iphimedia (Plötz) (Hesperiidae).
The pierid Charonias theano (Boisduval) (Fig  1b-c) is an endangered butterfly species known from southeastern and southern Brazil . Although widespread in the past, C. theano is apparently losing habitats due to anthropic disturbance , and very few individuals have been observed in recent years.
From 1988 to 2007, the first author together with K. S. Brown Jr. and other researchers intensively surveyed several forested areas in the Atlantic Forest. These surveys resulted in the location of several endangered butterfly colonies (see Francini et al 2005 , Freitas et al 2009 , Freitas 2010 , and also in the recognition and description of several new species (Francini et al 2004 , Freitas 2004 , 2007 . From 1999 to 2007, during the research project "Borboletas do Estado de São Paulo" (BiotaFapesp Research Program) many different habitats were intensively sampled in this state, aiming to produce lists of species in poorly known areas and to search for endangered and long unseen butterfly species, including C. theano. Despite all these efforts, the species remained unrecorded until the present observation in April 2011 in the Serra do Japi.
This paper reports these new observations of C. theano in the Serra do Japi and includes a description of the natural history and behavior of adults, and a discussion about the current status of this species in Brazil.
Material and Methods

Study site
The "Reserva Municipal Biológica da Serra do Japi" is an area of semi-deciduous mesophytic forest in the municipalities of Jundiaí and Cabreúva, in the state of São Paulo in Southeastern Brazil. The area includes nearly 28,000 ha of a mosaic of primary and, mainly, secondary forests in diverse stages of succession, in altitudes that varies from 700 m to 1,300 m a.s.l. A complete and detailed description of the area can be found in Morellato (1992) .
The entire area of Serra do Japi was intensively sampled in the last 25 years (see Brown & Freitas 1999 , 2000b for general sampling methods), including surveys in March and April when butterfly richness in the area peaks (Brown 1992 Observations of C. theano at Serra do Japi were made from April 10-27, 2011, in four places near the Research Station (centered on 23°13'S 46°55'W). Behavioral observations were made with the aid of binoculars, and photographs were taken with a Canon EOS 20D © digital camera. All three areas where C. theano was present were visited from 09:00h to 16:00h by AVLF, LAK, EPB and OJM-F to record notes on behavior and natural history of adults.
Results
Natural history and adult behavior of charonias theano at Serra do Japi
From 10 to 27 April 2011, approximately 11 adults of C. theano (10 males and one female) were observed in four places near the Research Station at Serra do Japi. The first sighting was on April 10, when a single male was observed flying high (about four to five meters high at approximately 10:00h, apparently patrolling an area with flowers of Bidens segetum (Asteraceae) (exact locality in Fig 1a) . This same area was intensively searched in the following six days with no additional individuals observed.
On April 15, five additional individuals (four males and one female) were observed feeding on flowers of Eupatorium gaudichaudianum (Asteraceae) (Fig. 1b) at the edge of an unpaved road about 1 km NE of the first sighting. All individuals were observed on a single plant, despite the fact that other flowering E. gaudichaudianum bushes were present nearby. Adults fed on the flowers until 15:30h, when they dispersed after the plant was shaded. The same area was visited on April 16 at 09:15h, and three males were observed flying and patrolling the area near the flowers in a typical territorial behavior. On the same day, five additional males were observed patrolling two adjacent areas close to the Research Station high in the canopy. These observations were facilitated by the topography of the terrain that provided a vantage point. Activity was observed from 09:30h to 12:00h, after which all males disappeared. On April 20, a single male was observed on the same flowers. No individuals were observed on April 27, in any of the previous observation sites of the study area.
Males were territorial, and were observed chasing other conspecific males for short periods. Aerial interactions were also observed with several other butterflies present in the area, including Enantia clarissa (Weymer) (Pieridae: Dismorphiinae), Philaethria wernickei (Röber) (Nymphalidae: Heliconiini), species of Actinote Hübner (Nymphalidae: Acraeini), and even a large Battus polystictus polystictus (Butler) (Papilionidae: Troidini). In flight, males resemble Methona themisto (Hübner) (Nymphalidae: Ithomiini). During territorial behavior, males were not observed perching, but instead patrolled continuously, with males flying and continuously chasing other butterflies.
Territorial behavior occurred mainly during the morning, from 09:00h to 12:30h, after which all territorial activity stopped and males disappeared from the supposed territories. Some males were observed later during the afternoon, however, feeding on flowers.
Feeding behavior was observed starting in the late morning (after 10:30h) and adults (six males and the only observed female) were observed visiting Asteraceae as nectar sources (E. gaudichaudianum and B. segetum). Additionally, one male was observed briefly visiting yellow flowers of Senna sp. (Fabaceae), and another male was observed puddling on wet soil.
No courtship behavior was observed during the period of study, and no females were observed attempting to lay eggs.
Discussion
Natural history
The record of C. theano in Serra do Japi is quite surprising, given that this area has previously been intensively surveyed for butterflies. In particular, the region near the Research Station has been visited in the last six years every April for butterfly surveys. These recent visits resulted in 31 new records of species to the previous list of Serra do Japi (AVL Freitas et al unpublished data), but C. theano was never observed in the region until 2011. It is interesting to note that C. theano was relatively common and conspicuous in the area from April 10-16, 2011, and was easily observed on flowers or patrolling territories every day during this period. Given that of Serra do Japi is isolated from the network of large forested areas of the region, it is less likely that the presence of C. theano in the area is a result of a recent colonization by individuals from neighboring populations. Accordingly, the lack of observation of C. theano at Serra do Japi in previous years could be due to: 1) the species being present in very low densities; 2) the species being absent from the study area, with populations having recently expanded to the study area from other less accessible areas in the Serra do Japi, or 3) a combination of both. If C. theano does present strong fluctuations in numbers throughout the years, these could be related with host plant availability (possibly a mistletoe, Braby & Nishida 2010), or because C. theano is a poor competitor compared with other species using Loranthaceae/ Viscaceae as host plants in the study area, including several butterflies which are abundant in Serra do Japi, such as the Pieridae Pereute antodyca (Boisduval), Pereute swainsoni (Gray), Archonias brassolis tereas (Godart), Catasticta bythis (Hübner), Melete lycimnia paulista Fruhstorfer, Hesperocharis anguitea (Godart) and several Lycaenidae and Riodinidae (Brown 1992, LA Kaminski et al unpublished data) .
Based on museum specimens, previous records of C. theano suggest there is no diapause or dormancy in this species (Table 1) . According to these records, there may be a population peak around April as most of the multipleindividual samples come from this month (26 out of 55 individuals with month information available).
The territoriality observed in males of C. theano is a trait also observed in Charonias eurytele (Hewitson) (Pieridae) (DeVries 1987 , Salazar 2004 , Braby & Nishida 2010 , but the general behavior of both species is very different. In C. eurytele, males were observed perching and patrolling territories in small light gaps about 3 m above 
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Neotrop Entomol 40 (6) ground, flying slowly in the understory. In C. theano, males were observed flying continuously in open areas or above the canopy, with a flight not as slow as that described for C. eurytele. In both species, territorial behavior was observed mainly in the morning, as also reported in the closely related genus Archonias Hübner (DeVries 1987 , Brown 1992 , Braby & Nishida 2010 .
Conservation of c. theano
Based on the museum records and field observations, C. theano has been recorded at 26 localities in six states in south and southeastern Brazil (Table 1, Fig 2) (Zikán & Zikán 1968 , Ebert 1969 , Casagrande et al 1998 : Santa Catarina, Paraná, São Paulo, Minas Gerais, Rio de Janeiro and Espírito Santo. In all localities, the species was found associated with semideciduous forests of mid-to high altitudes in the interior (500-1,100 m) ( Table 1 ). The records from Joinville (coastal Santa Catarina), and Mendes (Rio de Janeiro) are noteworthy, since these are the only two localities of dense lowland rainforest from where the species has been reported. The presence of C. theano in the state of Rio de Janeiro, previously considered dubious (see discussion in Monteiro et al 2010) , is now confirmed (see Table 1 ). In Espírito Santo, the species was never recorded despite more than 30 years of inventories in the montane region of Santa Teresa and Santa Leopoldina, where the butterfly was presumably recorded in the beginning of the last century (Table 1) , but it was already listed as expected for the region by Brown & Freitas (2000a) . The record from Ecuador is considered an error.
Most of the sites where C. theano has been recorded in the past are now severely converted by human activities, and the majority has little forest remaining ( Table 1) . For example, in the municipalities of Ponta Grossa, Guarapuava, Londrina and Castro (all in the state of Parana), four sites where the species was frequently collected in the first half of the 20 th century (see Table  1 ), it has not been recorded in the last 50 years despite many field expeditions to the forest remnants at these four localities (Table 1, Fig 2) (Dolibaina et al 2011, OHH Mielke, pers. comm.) .
In Minas Gerais the species has not been recorded from Poços de Caldas recently (KS Brown and AVL Freitas, pers. obs.) , a region where it was recorded by Ebert (1969) , although the region still presents large forested areas that could still host the species in the region (as well as the region of Passa Quatro, where the species was recorded by Zikán & Zikán 1968 ), but recent records from three close sites (Table 1, Fig 2) suggests that there is still suitable habitats in a region nearby the border of São Paulo State. In Santa Catarina, the species has not been recorded in more than 50 years of intensive sampling in Joinville and neighboring areas (H Miers, CGC Mielke and OHH Mielke, pers. com.). In addition, there are no recent records of C. theano from Rio de Janeiro and from Espírito Santo. In the state of São Paulo, of the 11 known localities for C. theano, only the "Serra da Cantareira" still has large forested areas where the species could still persist. Nevertheless, C. theano has not been recorded at this locality despite more than 100h of inventories in March and April in the region from 1989 to 2003 ( AVL Freitas pers. obs.) .
Based on the present evidence, the status of C. theano deserves special attention. There are four localities where the species has been observed in the last 30 years (one in São Paulo and three in Minas Gerais, Fig 2) , and most known populations have apparently gone extinct or are in decline. The few confirmed populations are small and show extreme fluctuations in number of mature individuals among years, making the species hard to detect. These characteristics are more than enough to validate the status of the species as endangered ; see also Francini et al 2005 for a similar but more critical example).
In view of the present scenario, the discovery of an apparently viable population of C. theano in Serra do Japi is an important finding, since the entire area, with more than 28,000 ha, is the largest portion of habitat where the species could still persist in the state of São Paulo (almost twice as large as Serra da Cantareira, and with much less anthropogenic pressures in surrounding areas). Important priorities for future research and conservation of this species include: 1) discovery of the host plants, 2) description of immature stages, including their predators and parasitoids, 3) population studies to evaluate the actual size of each demographic unit (this would be feasible in Serra do Japi) and how these fluctuate from one year to another, and 4) location of other populations of C. theano (Freitas & Marini Filho 2011) . Such information would provide essential insights into the factors contributing to make this species so sensitive, rare and localized in comparison with its close relatives.
